Fetal membranes as an interface between inflammation and metabolism: increased aquaporin 9 expression in the presence of spontaneous labor at term and chorioamnionitis.
Aquaporin 9 (AQP9) is a water channel protein characterized by its high permeability to nutrients such as lactate and glycerol, as well as urea and other small solutes. These unique properties of AQP9 suggest that this molecule may play a role in the modulation of nutrient flux through the fetal membranes in conditions associated with increased metabolic demand, such as spontaneous labor and inflammation. The objective of this study was to determine the expression of AQP9 in the chorioamniotic membranes from women with and without term labor, as well as those with preterm prelabor rupture of membranes (PPROM) with and without histologic chorioamnionitis. A cross-sectional study was performed which included patients in the following groups: (1) term not in labor (TNL; n = 14); (2) term, spontaneous labor (n = 14); and (3) PPROM with (n = 20) and without (n = 17) histologic chorioamnionitis. AQP9 mRNA expression in fetal membranes was quantified using quantitative real-time reverse transcription-polymerase chain reaction and analyzed with a linear model including gestational age as a covariate. (1) AQP9 mRNA expression was identified in all chorioamniotic membrane specimens; (2) AQP9 expression in fetal membranes was significantly higher in spontaneous term labor when compared with TNL (fold change 3.6; p = 0.01); and (3) Among patients with PPROM, the presence of histologic chorioamnionitis was associated with a higher expression of AQP9 in the chorioamniotic membranes compared with those from women without histologic chorioamnionitis (fold change 8.7; p < 0.001). Aquaporin 9 mRNA expression is higher in the fetal membranes from patients with spontaneous term labor and those with PPROM and histologic chorioamnionitis. These findings are novel, and suggest a role for aquaporin 9 in membrane-mediated transfer of nutrients to support the increased metabolic demands associated with the host immune response of the terminal pathway of parturition and histologic chorioamnionitis.